In our study it was aimed to investigate secondary school students ' understandings 
Introduction
Current modern education systems want to train individuals who reach and construct information, then use it in their life who has creative and critical thinking abilities and problem solvers, and who can adapt to changing living environment in this modern age, instead of information memorizers.
Conceptual understanding has a unique importance in science teaching (1) . Internalization and thinking the scientific explanations of ideas represented by such concepts is an inevitable necessity for reaching a better level of science education (2) .
A large body of research (3, 4) , beginning in the 1920s, has shown that during childhood children and adults build up sets of expectations, their own beliefs and explanations of things that take place in the world around them. Students come to school with these ideas, which may differ from those which the teacher wishes to develop (5) . These alternative ideas, or so-called pre-conceptions, influence subsequent learning and are sometimes resistant to change in ordinary classroom instruction (5, 6, 7, 8, 9) . In our investigation we determined that teachers did not use appropriate instructional techniques to prevent their students to develop misconceptions. Therefore, students developed such misconceptions. And one or two years after formal teaching, despite they were taught other related topics, such misconceptions remained in the mind of participated students.
However, related literature in the field recommend that to overcome students' pre-conceptions, even to stop causing new ones teachers need to realize students' prior conceptions related to the taught concepts before instruction (10) . Findings from some studies suggest that students' preinstructional alternative conceptions are resistant to change if they are not taken into account in teaching (11, 12) and remain after formal teaching.
Especially science has more abstract topics difficult to understand. It is known that when a prior concept is not learned appropriately, expected output cannot be received in teaching the consecutive ones (13) . When thinking the complexity and more mental efforts necessitating structure of science topics add to this context, the importance of teaching of basic science concepts is more clearly understood.
In our study it was aimed to investigate secondary school students' understandings of some concepts about the unit of "Basic Components of Living Things" in biology, the 
Materials and methods
The study was carried out with 90 students (30 from each of 9 th , 10 th and 11 th degree students) from Torbalı, Kemalpasa and Gaziemir counties of the city of Izmir, in Turkey. Random sampling strategy was used in selection procedure of the sample. To determine students' achievements level, they were conducted the "Basic Components of Living Things Achievement Test" (BCLTAT) developed by the researcher, containing 50 questions. Through which it was aimed to determine the achievement level of 9 th graders and maintenance of their knowledge over one year for 10 th graders and two years for 11 th graders.
After the application of the achievement test, a qualitative approach was used to understand their conceptual understanding levels, misconceptions and barriers to their success. As a qualitative approach, first, a conceptual understanding test, an open-ended eight questions about the topic investigated, developed by the researcher was applied to target populations. Then, 10 students from each group with a low level understanding were interviewed in-depth. The collected data were analyzed to determine the relationship between the students success obtained from BCLTAT and their understanding level, their misconceptions, their maintenance to use of the knowledge held earlier obtained from the qualitatively collected data.
Results and Discussion
The most frequent misconception in the 4 th question was "Glycoside bonds present between carbon atoms of monosaccharide with 6 Carbon." Interviews with students imply that the reason of this misconception is that students do not understand the concept of monomer. When a monosaccharide is named with the number of Carbon atoms in their structure, most students think that the Carbon atoms are the main units. It is better to keep in mind this misconception, in teaching the monomer and polymer structures.
Another misconception related to this topic is about the essential amino acid. 7 students believed that essential amino acids are produced by all living cells. The reason revealed by the interviews was that the term essential. If they are essential, must present and produced by all cells. To overcome this misconception, the term essential should be explained by its real meanings that it is essential to use in the cell, not to produce.
In biology curriculum, while teaching the unit "Basic Components of Living Things", first of all organic and inorganic substances are taught. Acids, bases and salts are taught under the headings of inorganic substances. Therefore, some students develop an understanding that fatty acids and amino acids are inorganic substances.
When we compare the means for year 9 students with year 10 students, it is seen from the table that the difference is higher (12,01) than the difference between mean scores of year 10 and 11 students. One might expect that the difference between the later groups would have been higher, since two years passed for year 11 students over when they learned the topic. In Turkey, high school students attend to special preparatory courses for the University Entrance Examination (UEE). Among our sample the topic was revisited again in such a course, therefore, we think, such difference between year 10 and 11 students was lower.
In the second stage of our study, the effect of students' misconceptions and their conceptual understandings over the descending results of success demonstrated by the year 9 to 10 to 11 students, respectively was investigated. The conceptual understanding test was applied to determine students understanding levels and their possible misconceptions related to investigated topic. As a result of the study it was identified that students with lower understanding level and more misconceptions held, less success they reflected to BCLTAT. This result implicates that there was a negative relation between having more misconceptions and showing longer term maintenance of the taught topic over a period of time.
Frequently faced misconceptions identified as a result of the conceptual understanding written test and the interviews which follow the test were presented in tables. Students responses presented in the tables include their misconceptions along with their poor understandings and time to time their misunderstandings or lack of understandings.
In the first question of the written conceptual understanding test, the question: "Can you list the molecules of the basic components of living things? was asked. The results were given in Table 2 . Results indicate that from the beginning the aim of the topic was not understood by the students. It was thought that the topic was totally poorly constructed. It seems that the basic mistake resulted from the misconstruction of the concept molecule. Students seems to memorize the topic taught, instead of construction of their own knowledge, they listed "cell", organelles", "cell membrane" and organelles", etc. In the interview 9 students who gave the "cell" response, the same question was asked again, just two of them hardly mentioned the proteins, lipids, carbohydrates and water, but the rests could not answer at all.
In the third question it was given two lists. One contains the names of the organic and inorganic substances present in the structure of a cell, and the other has their functions in the cell. They were asked to match the items in the two lists. As a result of students' matching and interviews followed most frequently repeated misconceptions were listed in Table 3 .
As mentioned in the table that the most frequent response was "Breaking down of the carbohydrates is easier, therefore they used first in the energy production". They used the term breaking down as digestion. Interviews reveal that the term breaking down for digestion is used in several textbooks. Therefore, students use the same terminology which leads them to a misconception about energy production from organic molecules such as carbohydrates, fats and proteins.
Due to the higher energy potentials of fats, students directly think that they are the first source of energy. To overcome this misconception, "students can be taught the effects of by products produced as a result of aerobic respiration. A similar misconception "Since there are less proteins in the cell, they are the last to be used as the source of energy" was also seen in the Table 3 .
The other misconception is "For migration of birds, hibernation of animals, fats are stored up against thirstiness, since as a result of digestion of fats water is released". Interviews revealed that this misconception seems to occur as a result of misconstruction of dehydration synthesis of simple fats. To overcome this misconception, students better taught the concepts of dehydration-hydrolyze and cell respiration in a way to make them understand each and their relation to each other.
In the 4 th question of the conceptual understanding test students were asked to fill in the blanks on a diagram designed based on the organic compounds of carbohydrates, fats and proteins and their monomers and polymers. The follow up interviews and the results taken from the openended test revealed the frequently repeated misconceptions were presented in Table 4 .
First of all, BCLTAT results were analyzed and descriptive statistics of the data were presented in Table 1 . As seen from the table that the higher degree of success was obtained by the 9 graders. While the success level was decreasing on 10 th and 11 th grades, respectively. When consider the investigated topic is part of year 9 topics, it is normal that students' success level was higher than those of upper class students. Breaking down of (they meant the digestion) the carbohydrates is easier, therefore they used first in the energy production.
2
The higher level of energy can be obtained from the fats, so they are used as the first source of energy 5 3 Since there are less proteins in the cell, they are the last to be used as the source of energy 4 4 For migration of birds, hibernation of animals, fats are stored up against thirstiness, since as a result of digestion of fats water is released 3 5
Vitamins cannot be used in energy production, since they are inorganic substances 3 6 Ribose and deoxyribose which form the DNA and RNA are not used in energy production. 3 Glycoside bonds present between carbon atoms of monosaccharide with 6 Carbon. 9 2
All living cells can produce essential amino acids which must be present in all living cells. 7 3
Amino acids and fats are inorganic molecules. 6 4 In dehydration and hydrolyze reactions energy from the ATP is used. 3 5 The radical groups in amino acids are the causes of the structural differences among proteins 3 6 Fatty acids in fat molecules connected each other with ester bonds. 3
Conclusions
This study was carried out with 90 secondary school students. In the study it was aimed to investigate the achievement levels of 9 graders and longer term retention of 10 and 11 graders about the 9 th year topic of "Basic Components of
Living Things"; and the relationship between conceptual understanding and maintenance of the learned knowledge over a period of time. The results of achievement test itself imply that without any effort the longer term retention of students' knowledge fade away over time.
The second stage of our study implicates that there is negative relationship between the success level and misconceptions students held. In other words, as the success descending, students hold more misconceptions. Another conclusion we can reach from the results obtained from openended conceptual understanding test and interview results that students who had more misconceptions, reflected lower maintenance of their prior knowledge related to topic.
